Acute effects of troglitazone and nitric oxide on glucose uptake in L929 fibroblast cells.
The thiazolidinedione class of antidiabetic drugs, including troglitazone, has an insulin-sensitizing effect for patients with type 2 diabetes. However, in some tissues, studies have shown that troglitazone also has an acute insulin-independent effect on glucose uptake. To determine the extent of this acute action of troglitazone, the effect of troglitazone on 2-deoxyglucose (2DG) uptake in L929 fibroblast cells was measured. Troglitazone stimulated 2DG uptake in a dose dependent manner with a maximum stimulation of >300% at 5-10 microM. In addition, nitric oxide has been shown to stimulate glucose uptake in peripheral muscle tissue. Therefore, the effect of nitric oxide on 2DG uptake in L929 cells was also investigated using the nitric oxide donor, sodium nitroprusside (SNP). SNP stimulated 2DG uptake by >200% with a maximally effective concentration of 5 mM. The combined effect of maximally effective concentrations of both stimulants (10 microM troglitazone + 5 mM SNP) was not additive suggesting a shared pathway for 2DG uptake. However, the nitric oxide synthase inhibitor, N(G)-monomethyl-L-arginine (L-NMMA, 50 microM) had no effect on troglitazone stimulated 2DG uptake, indicating that the troglitazone and nitric oxide pathways converge after nitric oxide production. In addition, 12.5 microM dantrolene was shown to have no effect on either troglitazone or SNP stimulated 2DG uptake suggesting that these stimulatory effects are independent of changes in calcium ion concentrations. These data provide important evidence for the acute regulation of glucose transport through GLUT 1 transporters.